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(54) PLASMA TREATING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To allow a slot body to 
adhere to a delayed wave forming path forming body 
without any gap and to improve the radiation efficiency 
and uniformity of microwaves by using a slot antenna in 
structure where the slot body is pinched between a 
delayed wave path formation body and a presser body. 
SOLUTION: In a radial line slot antenna 3. a microwave 
delayed wave path forming body 1 1 that is made of such 
dielectric material as AIN and AI203 is fixed to the lower 
surface of a conductor 10 in a circular plate shape and a 
slot body 12 that is made of such metal plate as 
aluminum with a number of slot holes 13 is arranged on 
the lower surface of the delayed wave path forming body 
11. Further, a presser body 14 that is made of such 
dielectric as AIN and AI203 for transmitting microwaves 
is fitted onto the lower surface of the slot body 12. The 
presser body 14 is fixed to the conductor lb at the 
peripheral part by a screw 1 5 and hence the slot body 
12 is fixed while it is pinched between two dielectric 

plates that form the delayed wave path forming body 11 and the presser body 14. 
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y-7X7j^fi£^raffl!l©iijiB7.P-y h 
y K*««j#UT?'f<'P-»«j2ffl*-&«Rtt*b^6* 
S. 

[B*^21 lOIBXP-y h#©S^P-y H^^fcx 13 

1 iBSo-r^x^si^sa. 

3 ] iulBXP -y H*oS7.a <y h F^g^ic^W 
**ifcgia<*6\ ISIBXP'y hi*^^-rs**oiiffiBi<b 

fBiea>:/7X7jitvs^ 

3 IBKoy^ X^S&SSIM. 
IH^^sl :/^X7*ia)E*-tt«7'r^'PM«f^-ir 
V/^-rtfcStlfrsXn-y h7Vx-:>-«S«SU KXD 
•y hyyy'i-i3\ v-f-^PiSfifcWffltDXP-y h^^SW 
L-?-*xe#6^«$^ff6*roffi^T'a&*XP'y hf*i, 
T'^XvmB^SfflJ-kSJiffiiK^JBulBXP'y hftSElcK 

^•rsc i^i^aii-r^y^x^fflsm 

6 1 BulBSXP -y h ©KEm«if s SdlBXP 
•y hf4i:OiutBii-3tK7g£ei^(!:S'r^^S!b'&^fi9(ClR) 
^tTI^;6^57^-/<tt<bfl:•^Tt^:5C<^:«1«a<t■r5B* 

5 iaH©y5 x^sasss. 

[000 1] 

»«§CDS3iyp-bXtcfflt>*iy^>-:^S. CVD 

ss^T'^xvsaasBicHu •^-f-j'paaa 

[00021 

tstatomi} ifi*» j«a»«^©«Jirp^rxicffl^,^ 
5r7X•7cvDgs^c^5c^T^^. seo^afbs san 

S<0^7X7i»''^'6*l*^-y7ib5'f VXn>y \-T>'r 

t^;5. ^:(D7-f'•^'^3fiy7X7CVDgSllci>t^T^i, 

^S^^/l/^'CVXPy h7Vx^6^6'7'f Saabs' 
jat*4xTr5XTti<«±L. y5XT(fT5J6tfXO 



r C tic J:-3TK<«BfiE#*l«. 
[0 0 0 3] ±IB7-:^7;l'5-fVXP'y h7>T-^ (Ra 
dial Line Slot Antenna) tit. SM^SSlCV^'^^Pa 
Sli*ffl0^a©XP-y h]t(«|^R«$feli«#«lt«B8 

XP-y hfKfiSS/)^6Sllir*t>®-p*5. 07liee*<O 
5-:^7il/5-rvXP'y h7Vx+5 OO^BE^S'.fHT 

iciSmftA^SSS^'f ^ pa(Dii-36K?Bfi£tt: 5 2 ft^fSS 
J*v ai6li8JBfiEtt;5 2©S®lt^a©XP«y KJ^: (0 
7li:fet>Tli03^*SBIf «#-r«3l«E6^6ft«X 
P'y hifiS 3fl«@^**lTl.>5, itc. mW5 1 ©Sffi 
iCli. lllll!gliS§a»M5 4 (??^5 7li|^*ltfg) . m 

-»g5 sifwi^ti. 7'r^'pa«j«cti65ia^5 s. 
•y ^ts5 3lc^&m^n^«fi^i*•^Tt^«, xp-yh« 

*).m»s^ ©sjasic^^s^s eicius^^nTt-' 

5, 

[0 0 0 4] 

[«W)t?l»34LJ:5ir««ffl i:t5T% ^i^7il/5 
-rVJ^^P-y ^7>x:^©;KjglcBIILTffig^^:<t:tt^ :^ 
p-y l-fi3t«iaKJgfi£#©Si5lc|itraft<«BaUTt^5 

J:«Sffi2Ui^afei:» T'f^'Pjft©i«t«)**i^L<fiT 
fSA^eTSS. Lft^LaifSs ±ffi(i£*<0^y7il/5 
-rvxp y h7>x-^-©«S3ilcJ:tilf. XP-y h«li® 
SST'*v^±46*tlTt^*/cW-T'fe*6^6x XP'y hffi 

i^5S«lc<fcoT«^/^y. ^-r^'piss^oieiaitjzy 
;^P'y hmmmtntcmtrnmizunTiSiSf: xp 

'y l-Si:aafcBJKfi2f*i:Oraic|i§fS)b'«4i;5Ci:6^£ 

^. rst. •7^'^'p-afl)iJii45a)$<)^**<<sTu 6^ 

[0 0 0 51 ttSaS8fiO:^Sf<klc#oT^y7;l/5'f 
VXPy h7Vx-ffl<*aSlc*«i:s XPyK««l*9 

snjb'^^^fc. Lfcfi^oT. tt«iss«s«*ii<b-rs 
±. r7X7Cvo^ii©ii#««y»c^ifTSiWLfc 

[0 0 0 6] ±Vi(0mS^m^t^tcH>K.1i 
*#lfc"b<OT$oTx ■7y7;l/5'fVXP y h7Vx:^ 
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10 00 7] 

[0 0 0 81 t-«:t>-e. *^^©y^xvjias^stcfc 

t>T«» XPy h<**iijfeKfBfi£<*<l:ff*?lf*ioraK 
«*aA,/£«8®<DXP'y ^7'V7':>■*ffl^.^5c^:^cJ:o 

i:fi<T'$5. ■f•^DeS^ ^-f-^P-StO&ltS&SlRlis 1^ 

v/^-F*3<D7'7X?fi5fi^raffliHciBM?*i*ft«>. 
T)\,~--t?K (A I N) , fS^tT}VZ-KfU (A I 

203) moiptntmif e>*i^o 

[0 0 0 9] tC^T^. luiaXP y hWctSltStlfc? 

J:^<^u S7.p>y hrtajjc. m^m^wommmtn 
[0 0 10) xpy ^•F*3^^cK^^!|c^?E«•r5ls^^ •?• 

■r5Ci:tfT*$«. -tflD^^s «**OMSOXP'y ^i: 

*%liiSiJ-Xn<DliiSltC?X'?«^MiS?H*/£«ffiT-fiffi 

6^6Ri@Slfbii5iiftU XP-y hrtSfi^S**®K<b!teT' 



tc«t^ffl!loS®ic> XP-y hf^^^fSWOIiWb 

S6KJefiEM9»i:feft:*Sl!:ii^X^*15{4«*i*1*tc^ 
SliCiiiKb«f7^lf<l:ts 

[00 11] CCDJ:-5tc. liffiSHbiH.>-5#^*fflt>5 

p-y h#(oii3^Ki^fief^ffi!ia)S(ceiii{^€%m^'r%«i 

□ 'y h7>xtOt#14lRl±Ofc46ttttXP'y hftOSitt: 

<!S7»6«. LfciPoTv •7'r»pa<Ditt*J»*tf«<. 

[0 0 12] *fc^ XP-y h7>x:^©e**i:LT»4s 

7;US A^ffifflfSC <»:««S$ LL\ 
[0 0 13] *f|^©fft<Dy5X^SaSSMtt, 

■r^XP-y h7Vx-^-«a<ilU COXPy K7Vx-^- 

3&c^/£^t^D«gT'«5XP•y hf*<t. :r-7X'7«fi®ra 
ffljisSitfiiioiiiiaxp-y K*sattiaw6tifcKmf*6^ 

<k-r5t,fl[)T$*, tfttoSx Sej|?©XP y h7>x± 
•pttXP'y K*©Sgfi«»<* XP-y K*e#a)H!Hifi« 
Sl^fS:i6(c8I^TSi%B»^fief4E^():>IB(C|!|»IOti(£l:/S:(D 
T'*56^6x *S^T'liXP-y h{*<Dfii[*XP'y 

g^^f«^ftL^/c^t<D«g^•r*^^^Mtf 4 1:^ c i: 

!5:U\ «>J^ltfXP-y h{*ttlRli:7JU5-'>/**ffit>fc^ 
1 mmmLOiSMtttHiXO^y hft:g#««|S« 

[0 0 1 41 ±f3*«IS0!>fftCD:^5X^«iSSIHt45t'> 
XP-y h*(cKlt/-cSXP-yK3!)BrffiJB«tt. 18* 
:^lR)l!:lil>J-a50SJi«07tT"b<J:i''Lx XP-yH*roa 

/WOTttLTtJrtV XPy hWcXP y h^BfStT 
*IStc. S«Oi«y^V^*^SaS^«ffltNTXP>y 
fiE-rsSS^S^ix §*14i'y9^>^KJ:oTe^*i: 

[00 1 51 

^om 1 ofmomi^i^ i %cnl@ s^^ggLTSt^ 
X-7C VDSH 1 B» ^-f^pa^aisir^^yzibv 
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[00 1 6] El lC/Txt"J:3lc> ^■v>/^-20±^lC 
CtiiiJ^lRl-r* J: 5 V/^- 2 fflTSlcJittffiSS 

X^JBfi£SS 6 iciSHtT^'T ❖ o-Xjb'^StM* J: 3 ic 

Tlx 7 T'4BK*tlfc 2. 4 5GHz ©"^'T'^niS^fSia 

[0 0 17] E2«-7-:^7^l/7-<V7,D<y h7Vx-^-3 
©SP»©«Jfi£«5l'rafiB0T'J&5. E2»c,T%'r«):3»c. 
P3fi«©gitt:1 0OTE«ce>JiHf A I N. A I 
g|1i{*ttJ^6"6*5^'<^'P»051jftK«J«*1 1fl«H 
it^ti. a»KfBfi£<*l KDTltctt. #a<DXn>yh 
Jtl 3*^-r57^b5-'>A§<D^Stg6^6^^XQ>y 

n*i 2]^?i^^^tlTc^5, s-eiCx xo^hfti 2cd 

I N. A l203^©KIB{*:6^6*S}¥*jlf*1 4ti«@S 
*tlTt^%. ff*ilf*1 4li^®B«ST*yi 5{C<fc 
yaH*i OlcSje^nTfeUs LfciPrjT. T-Q-yhft 
1 2liiiatKJefi£1*i ^tmXW^ 4i**r2tto 

(0018) ■75?7yl-7'rV7.ny h7Vx-^-3 

its T-f^naaestci^iip^w^r^fti&o^&jai* 

[0 0 19] EltCSnf^fc-Jts ? + V/;-2±^<oa 
»Sfc«[xS»A?K- H 7fi«ia:W6*iTfey, S)6:<fx 
®/TxB8) 6^S«*&?tl55J5^7.««Et1 8* 
5iLT^-\' ^- 2 rtoy^X^JBfil^W 6 lC«t}g* tl 
SJi-plCftoTt^^. ^•\'>/^-2<DTStC«^ 
SP1 QAWetlv gfSlPI 9(CftlS*tlfcRa/1<V 

r^oDsa^gs mm) ic^^jf-^yj^-iPitm 
ictt. 9^+v/^-2rt«*su:ratt-r*ctft<as!Hi 

[0 0 2 0] ±f3fllfiK©y7XvCVD^aHCteL^T 

tt. flrx5iA<K-hi 76^6fimic«gjs«sss«x. m 

jl«SiH4. PH3^«X!!j^+V;^-2l^tC«tlS^ 



tl5. ^LT, 55;7ib5-<>Xn> h7Vx:^36^6 
J3tl4?tifc2. 4 5GHz<D-7'r-5'a»ttJ:-3T-:/5X 
VfBfi£2lffl6»tfct>Tr7Xv6^%&U KJ^1i7.m 

iiJcioTS i li§©mSOlS3{«efi2**i*. 
[0021] *^J60JBffi«D7^^X-7 C V D^S 1 tc J: 
tvtfs 7y7JU7'f>XP'y h7Vr^30XPf hft 
1 26Mia«8?BJ«<*l 1 iff* jLf*l 4i:©ISic»a^a 

-^PiffiS^Ottl&lciUXPy h#1 2ii«l)Dl^ K3iL 
/5:«6^cfel,^Tt.. XP«yhf*1 2 « a-»KJBB8{* 1 1 

y5XvcvDgSl^ci3t^T^*^ ■^-C'j'pszoiiita 

X7^Jgl£"r5Ci:fi«T-$*, ^©SSx «SttSSfi© 

*ps<b. sascDsaftta l^c xv c v D^a« 

[0022] [m 2 ©SIfitomK] iHTs 2 
(DllSI(D}&^«04«#!!gLTSt^'r^. *Slfi|(Omffi 

^m^om^<ommtm^. ws-jift^ii^fc^-r^p 
ay^x^cvDga<D«ijr'$»Js *^JS©fBffiii«Mi 

©*Jfe©JgtetSft*J^St45i^7;l/-7-l'V7.P'y h7V 

[0 0 2 3] 04^5^x^*5^. *SIJt©fB®©XPv 
K* 2 5 ti. 7.P -y h 2 6 ©l^g^fi'KSf* 2 9 TSi&a 
StlTl,^*. COKa{*2 9tt, a-»ttfBfiEf*2 4©BS 
ii$tJ¥*x{*2 7©Ra*i:©racoffiOSS«$«^f 
?.t><0r*»J^ XP-y h 2 65JfBfigLfc^T'?tOrtSK 
SttiitJCilCi-DTfBfigT'**. $fc. XP-yhi*2 

T**. rSfc-e* «tti:LTt5fffi«a5pmafiflD7 
yl/Sn-^Atg^ffifflU 7/U5-'i'^fi©P5Sa)XP<y 

HffiS^b^fift^. 7X^^*^)^W«LT^.^ftt^ 

■r^fc-6XP-yh<!:*5«isIcD«^77;U5 
|gSS2>'efi§SSHU]l^]i^L. XP'y \'Pi&t^mti<'M 

[0 0 2 4] *^figOJBai05y7;l/7'fVXP y h7 
Vx:^2 2^Cfel^T^i. XP'yh<*2 5CDXP'y 1-26 
0!)I^SlCii-^mfiE« 2 4 OSIfl^iff T^^i^ 2 7 OBI 
m$<t:<DSCDia<DR!a$*}|-3il1S<* 2 9 ftT 
l,''%fci6. XP>y h 2 6(0S«lc*>W%iIiS^«fiK{*2 
4i:XP"y H»2 5t©»S. fcitfXPy K*2 5i 
}f a- Af* 27 1 Off ST'ORU^Ogii^/Jx* < L 
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;^n'y hrt3!j^lBI<0'feOlcJt'<TJ:»Jtt««&*O« 

[00251 tm 3 ommmm turf. 3 

[0 0 2 61 ESlC5'x-rJ:3(C. *l6Jt<DmttOXnv 
hi*3 4li. pmSSO^^bS^t^Afi 
:^n'>h3 5©rtS6^K^b7^l/5:i'>A3 8 

6WfiE*tiTt^5. coBHb7;b5-'>i.l3 9i::^a 
•y h 3 5rtti:a465i**ifcSKb7JUH --JAS 8 <t»- 

OJBffiil^^x XP-y h 3 5i«*«SEiXn«)«Jafc^ 

StiXD-y h 3 5 tft^^SW^T'il^BHbJbWfl-rs 
SiiHbiEj^iifft-S. COJ:3(cL7s 3^Sltt(9^tSOX 
[0 0 2 71 ±aLfci3tC, Xnv hT'Vx-^-OOl* 

BmfiE»3 3 (t«r*fi!l<0ffiU:S{b7'/U5r:'>A4i>6ft 
^KfH*® 3 9 fi^jefiJ* tlTt^5fci6x COSSSf*® 3 

JBteOH^s XP-y H*3 4<DSI<*gS»i:SKb7;^5- 
'>I^Blai*Ji 3 9 tttttt.t-ftOZybSzi'J/xWT- 
fill4Ja)$fi«S<. fitl*l^-14lct,ffi*ifcXP-y h7Vx 

icJBfiE'r 5 c ^: T-$5. 

[0 0 2 81 m'^<ammm J5(t. *siw©S4 

Py ^7V7^:^^c^ge[<DB[L^XPU' H**fflC>/j:e!IT-2& 

^, ^(Ji^fmmm 1 «t> Lm 3 cymim'&t^ 

[0 0 2 91 BStCS^ri^JC. **Jfe(DIB8S<D5y7 

/U5-rvXP-y h7>7^-^4 1 li. Si Sl'>LS3«)SI 



Jfr*©-Ptt« <. XP y h{*4 4 g#OfiW*?E»K 

gtt©^{*4 2©TllC^mtt:6^6%^5i-SKfB«#4 
3fi«@^?tl, jiifiEK«fi£<*4 3©TS»Cli^aOXP 
•y hJt4 StfSttetifcXPy H*4 4tP*-:?l StcJ: 
»Ja^**lTt^«. XP-yh<*4 4ttx -^-roSISST* 

5?±46* nfci^ic s#!b^»« *t^/•c wofilPi ? nr 

0. 5ft^.^L0. 6mmgejCft5<tS! 

[0 0 3 01 B6»C/T»r<t3(C» XP-y h«c4 4tc8tt 
fcSXP-y h7\:4 5(DtK®J^ttv 7.P'y h«c4 4<Da 
JfiKJBfi2{*4 3 JCg-r5a®6'»6«:Sffl!llClR)ttTJ£6'«5 
x-/<tt©rti*oT^.^5. Ctltt. XP y h{*:4 4l«: 
XP-y h7t4 5*JBB£r*IStC. ^^Uaz^-JA^JOX-y 
5^>^fflS^^fflt^TXP«y h7t4 5*JKfi2-r5*S6« 
^t^t.. ^*14xy^>^»£«J:ygrtx-y<tt© 

[0031] *§IJfe<Dme<^)5v^7^b5-rvXP«y HT* 
>x^4 1 T'tts XP y hi* 4 4©«g!6i«v Se*®XP 
•y hf*l::Jt'<TW<. XP«y h»4 4 i#]!j««$ftL^^^ 

lf©tB)lt*<iTL^5fc«6> 7.P-y htt:4 4i:jg-aK}B 
B£tt:4 3i<DllicM6'^3ti:5c:iii4t\ ^oe^. 

V'r^pa©tti43a$iRi±x is-ttiRjii^atiscir 

(0 0 3 21 *«^OttffieH(i±iBSIfiS©fBffi 
T-*«. ±!BSIJi0fglST'ttV'f^P-»r7X7 

X7I -y ^^^^s§©say5 x^sasi^sic 

[00 3 31 

y^Xvi!iagS»c<J:tHf. »*jH**m'>TXP'y h 

C i: iCfc oTXP -y 

«. uftfl^oT. *y5X-7fflaga»j:£t^T«» v-r 

i|-tt®«t^y5X7««i8r«Ci:fi«T*«. ^OM 

«y!ass«<D:*:PS{b. fflso^afbicatfer? 
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[021 111. ll11075^7iP5'fVXa'y h7Vx-^- 

[041 *»?SOS2©Sfe66©«8ST»«y5XTC 

IBS] *«^aom3(0^<DJBJlT'*^y^XVC 

[061 *»^OS4©SIJIOJBST**7^X7C 
VDgM(cteit^-7-y7';l/-5-fvxn-y 



[071 aUII®r5X?ffi^B05S;7')U5'fVX 

l??^<oSiwi 
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